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ABSTRACT: 

PURPOSE: To provide a storage battery type air 
conditioner, increasing the 

amount of power shift upon the power peak of 

daytime with a high efficiency and 

reducing the capacity of equipment with the high 

efficiency. 

CONSTITUTION: Upon the peak of power demand in 
daytime, the power of a 

storage battery 31 is supplied to an inverter 

circuit 25 instead of a 

commercial power supply to operate an 

air-conditioning machine. Upon charging 

the storage battery 31, night power is utilized to 

charge the same through a 

charging circuit 29. The storage battery 31 is 
constituted of a plurality of 

storage battery units 31b, connected in parallel, 
while the storage battery 

unit 31b is constituted of a plurality of unit 
batteries 31a, connected in 
series . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention ~ electric power demand - smallness — it is 
related with the accumulation-of-electricity type conditioner equipped with the battery 
stored electricity using the power of a stage, i.e., Nighttime. 
[0002] 

[Description of the Prior Art] Recently, the peak of the electric power demand of a 
summer or winter is a big social problem. One of the main cause of this is based on an 
air-conditioning machine. That is, when hot in summer, or when cold in winter, in order 
that air-conditioning machines may operate all at once, the need of power does not catch 
up, but it will be driven into the situation of interruption of service when the worst. As a 
technical policy for solving this problem, the accumulation type conditioner is known 
from the former. 

[0003] This operates an air-conditioning machine at Nighttime with little electric power 
demand, and is accumulation or a thing which carries out cool storage and which is air- 
conditioned at day ranges using the heat at accumulation material. By carrying out like 
this, the peak of the power generated in the daytime can be shifted to night, and, on the 
whole, it can contribute to equalization of electric power demand. The accumulation type 
HVAC system which used ice is explained to accumulation material using drawing 5 as 
the typical system. 

[0004] Drawing 5 uses as a heat carrier the brine which is the antifreezing solution, ice or 
warm water is made in a heat storage tank, and the system which is made to circulate 
through the water which is accumulation material, and is air-conditioned is shown to the 
load side, one in drawing — a heat pump unit and 3 — a brine pump and 5 — for the 
method valve of three, and 13, as for a water pump and 17, an air-conditioning load and 
15 are [ the heat exchanger of brine and water, and 9 and 1 1 / a heat storage tank and 7 / 
brine piping and 19 ] water piping. 

[0005] Brine is cooled in the heat pump unit 1 with the cheap Nighttime power, it 
circulates to a heat storage tank 5 with a brine pump 3, and ice is manufactured within a 
heat storage tank 5. Moreover, after day ranges carry out heat exchange of the brine 
cooled by the heat pump unit 1 and the water which has returned from the air- 
conditioning load 13 by the heat exchanger 7, they mix this water with the cold water in a 
heat storage tank 5, and perform delivery air conditioning operation for the air- 
conditioning load 13 with a water pump 15. 

[0006] However, by the method of making ice by heat pump in this way, since the 



evaporation temperature of a refrigerant is low, as compared with the usual air 
conditioning operation, effectiveness worsens and energy saving does not become. 
Furthermore, the capacity of air conditioning and heating becomes imbalance by the 
difference between the latent heat in ice thermal storage, and the sensible heat of the 
warm water at the time of heating. Moreover, the pump and piping for circulating brine 
and water are needed, respectively, and a configuration becomes complicated. 
[0007] The pump for circulating cold water and a refrigerant also at the lowest and the 
power of a compressor are needed also about other accumulation HVAC systems, 
sufficient peak shaving is not made, or since piping of a heat storage tank is necessity, a 
configuration is complicated and there are [ **** / that a system becomes large-sized ] 
various problems, such as needing many amounts of refrigerants. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional accumulation type 
conditioner, there was a problem that cannot perform effective peak shaving operation for 
power equalization, or the imbalance of cooling capacity and heating capacity arises, or a 
configuration was complicated and a system was enlarged. 
[0009] Then, this invention aims at offering the accumulation-of-electricity type 
conditioner which it is [ conditioner ] efficient, and the power shift amount of the power 
peak period of day ranges is enlarged [ conditioner ], and reduces installed capacity. 
[0010] 

[Means for Solving the Problem] A converter from which this invention changes a source 
power supply into DC power supply in order to attain said purpose, Power of DC power 
supply changed by said converter at a stage is charged, an inverter which changes said 
DC power supply into AC power supply, and is supplied to a compressor, and electric 
power demand — smallness — electric power demand — size — it is used at a stage as an 
alternate power source of a source power supply supplied to said inverter, and has 
considered as a configuration which formed a battery which connected with juxtaposition 
and constituted two or more battery units which connected a cell to a serial. 
[0011] 

[Function] According to the accumulation-of-electricity type conditioner of such a 
configuration, a battery Since it is used as an alternate power source of a source power 
supply at a stage, the peak shift of power is attained, electric power demand - smallness - 
- while charging using the power of a stage - electric power demand — size - a battery 
moreover Since it connects with juxtaposition and two or more battery units which 
connected the cell to the serial are constituted, when a cell breaks down, only exchange 
of a battery unit is required, maintenance becomes easy, the power shift amount of the 
stage which is electric power demand to become size can be taken efficiently, and 
equalization of power is made effectively. 
[0012] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0013] Drawing 1 is circuitry drawing of the accumulation-of-electricity type conditioner 
in which the 1st example of this invention is shown. The compressor motor 27 in inverter 
circuit 25 and heat pump-type the main part of an air conditioning system which the 
output of two lines is obtained from a source power supply 21, and one side is changed 
into a direct current by the control circuit 23 which has a converter, and changes a direct 
current into an alternating current is supplied, and another side is supplied to a battery 3 1 



through the charge circuit 29 which has a converter, a control circuit 23 — electric power 
demand - smallness - the charge start signal to a battery 3 1 is outputted to the Nighttime 
power time zone which is a stage to a charge circuit 29. Two or more batteries 31 connect 
with juxtaposition, and constitute battery unit 31b which carried out series connection of 
two or more cell 31a. 

[0014] Between the control circuit 23 and the inverter circuit 25, the change over 
machine 33 controlled by the control circuit 23 is formed, this change over machine 33 — 
an inverter circuit 25 — electric power demand - size — it connects with the power peak 
time band of the day ranges which are stages at terminal 33a by the side of a battery 3 1 , 
and is controlled in the other time zone to connect with terminal 33b by the side of a 
source power supply. 

[0015] According to the accumulation-of-electricity type conditioner of such a 
configuration, the change over machine 33 Since it connects with a power peak time band 
at terminal 33a by the side of a battery 3 1 and connects with terminal 33b by the side of a 
source power supply in the other time zone, in the time zone of the day ranges when 
electric power demand serves as a peak Since an air-conditioning machine is operated in 
response to supply of power from a battery 31 and it carries out about charge of a battery 
31 at little Nighttime of electric power demand further, the consumption of the power 
peak period in a source power supply 21 is controlled. And since a battery 31 connects to 
juxtaposition two or more battery unit 31b which carried out series connection of two or 
more cell 31a, when failure occurs in cell 31a, that what is necessary is just to exchange 
battery unit 31b, it becomes easy to perform maintenance, improvement in reliability of a 
battery 31 can be aimed at, it is efficient and equalization of power is attained. 
[0016] Moreover, an accumulator is unnecessary, only modification of the electrical part 
which switches a source power supply and a battery is required, and a system is 
simplified. Furthermore, since piping may be damaged when the amount of ice making is 
enlarged not much if a ice thermal storage tub is taken for an example, it is used at the 
rate of ice making which is usually about 30%, and if the accumulation capacity is made 
into icy latent-heat-of-fiision about 80 kcal/1, it will serve as about 24 kcal/1. on the other 
hand — what used the nickel cadmium cell as a battery - one about 3 to 10 times the 
energy density of this --****-- there are some which are, and a battery unit can be 
managed with about three to 1/10 volume although energy equivalent to ice thermal 
storage equipment is stored. 

[0017] In addition, as shown in drawing 2 , it is also possible to change the output of a 
battery 3 1 into a source power supply by the inverter circuit 35, to prepare an external 
end-connection child, and to supply other devices. 

[0018] As a battery 31, although a lead accumulator and a nickel cadmium cell are used, 
for example, generally, operating temperature limits are narrow, and are at the charge 
time, and they are at the 0-45-degree-C and discharge time, and are about -20-60 degrees 
C. If it is separated and used from this temperature requirement, deterioration of a 
property, the fall of a life, or when the worst, it is indispensable to result in failure of a 
cell and to protect the above-mentioned operating temperature limits. On the other hand, 
since it being assumed an installation becoming the outdoors's in using a cell's as a power 
supply of an air-conditioning machine, and a cell are accompanied by thermal reaction on 
the occasion of charge and discharge, also when coming outside the above-mentioned 
temperature requirement, it thinks. Moreover, the optimum-temperature range of 



operation of a cell is still narrower than the above-mentioned operating temperature 
limits, and it is effective from a property side and a safety aspect to adjust the service 
temperature of a cell. If a battery is installed in the form which adjoins a heat exchanger 
when using it as a power supply of an air-conditioning machine, temperature control can 
be performed comparatively easily. 

[0019] The example which formed the battery 31 so that the heat exchanger 39 for 
temperature controls which adjoined the exterior unit 37 of a heat pump type conditioner, 
and was prepared in drawing 3 might be adjoined is shown. A sign 41 is a fan. Drawing 4 
shows the case where temperature control of a battery 31 is performed using the 
refrigerating cycle in the above-mentioned conditioner. For example, the case where the 
battery 31 circumference is cooled first at summer is considered. If the refrigerant 
compressed with the compressor 43 closes the expansion valve 45 and the valve 47 is 
opened, it will be condensed by the outdoor heat exchanger 51 via a four way valve 49. 
Subsequently, a pressure is lowered with the expansion valve 53, by passing along a two 
way valve 55 and a four way valve 49, and adjusting the expansion valve 57, heat 
exchange is performed by 1st heat exchanger 39a contained in a heat exchanger 39, and 
the temperature of the battery 3 1 circumference can be lowered to predetermined 
temperature. 

[0020] Next, the case where the battery 31 circumference is heated, for example in a 
winter season is considered. Heat exchange is performed by 2nd heat exchanger 39b 
contained in a heat exchanger 39, and the hot refrigerant compressed with the compressor 
41 can raise the temperature of the battery 31 circumference to predetermined 
temperature, if the expansion valve 45 is adjusted. After passing along a four way valve 
49 and a valve 55 further, lowering a pressure with the expansion valve 53, and a 
refrigerant's evaporating in an outdoor heat exchanger 51 and passing through a four way 
valve 49, it closes the expansion valve 57, passes along the valve 59 of a valve-opening 
condition, and returns to a compressor 43. 

[0021] What is necessary is to be made to carry out heat exchange of some refrigerants 
by the 1st heat exchanger 39a and 2nd heat exchanger 39b, and just to carry out heat 
exchange of most by indoor heat exchanger 61 by opening two way valves 47 and 59, in 
performing indoor air-conditioning, performing the temperature control of a battery 31 as 
mentioned above. Thus, the special usage [ of cooling a battery 3 1 while heating a battery 
31, air-conditioning the interior of a room or heating the interior of a room by the cycle of 
drawing 4 ] direction becomes possible by two way valves 47 and 49 and the expansion 
valves 45 and 57. 
[0022] 

[Effect of the Invention] As explained above, according to this invention, a battery 
electric power demand - smallness - it charges with the power of a stage — having - 
electric power demand ~ size, while being used as an alternate power source of a source 
power supply at a stage Since it connects with juxtaposition and two or more battery units 
which connected the cell to the serial are constituted, when a cell breaks down Only 
exchange of a battery unit is required, maintenance becomes easy, improvement in 
reliability of a battery can be aimed at, the power shift amount of the stage which is 
electric power demand to become size can be taken efficiently, and equalization of power 
is made effectively. And since a heat storage tank is not needed, installed capacity can be 
reduced. 



[Translation done.] 
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